Anti-angiogenic effects of water extract of a formula consisting of Pulsatilla koreana, Panax ginseng and Glycyrrhiza uralensis.
This study aimed to investigate the anti-angiogenic effects of the water extract of Pulsatilla koreana (Yabe ex Nakai) Nakai ex T. Mori., Panax ginseng C.A. Meyer and Glycyrrhiza uralensis Fisch (WEPPG). The effects of WEPPG on fibroblast growth factor (bFGF)-induced angiogenesis were evaluated by human umbilical vein endothelial cell (HUVEC) proliferation, adhesion, and migration assays. Capillary tube formation of HUVECs and bFGF-induced chick chorioallantoic membrane (CAM) angiogenesis were also observed. WEPPG was used to treat the HUVECs and CAMs, and then various activities such as proliferation, adhesion, migration, capillary tube formation and cell cycle proteins were analyzed. WEPPG significantly inhibited bFGF-induced HUVEC proliferation, adhesion, migration, and capillary tube formation. Signaling protein analysis showed up-regulated expressions of various proteins including cyclin A, p63 and KIP2 and down-regulated expressions of nibrin and focal adhesion kinase. The blood vessel formation in a CAM treated with WEPPG was markedly reduced compared with the control group. These results suggested that the inhibition of angiogenesis by WEPPG can be an action mechanism for its anti-cancer effects.